WATER-SUPPLY POTENTIAL OF THE FLORIDAN AQUIFER IN OSCEOLA,

EASTERN ORANGE, AND SOUTHWESTERN BREVARD COUNTIES, FLORIDA

By Michael Planert and Walter R. Aucott

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations Report 84-4135

Prepared in cooperation with

BREVARD COUNTY

Tallahassee, Florida

1985



UNITED STATES DEPARTMENT OF THE INTERIOR

WILLIAM P. CLARK, Secretary
GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information
write to:

District Chief

U.S. Geological Survey
Suite 3015

227 North Bronough Street
Tallahassee, Florida 32301

Copies of this report can be
purchased from:

Open-File Services Section
Western Distribution Branch
U.S. Geological Survey

Box 25425, Federal Center
Denver, Colorado 80225
(Telephone: (303) 236-7476)



CONTENTS

Abstract-=======com e
Introduction=======ccccmm e c e e e e ccmec e cme et mmme s e e e e

Purpose and scope=======c=ccemmccccme e memeccam e
Acknowledgments--=-=-e-ceccccc e n e e e e e e
Other studies----=-=--- e L e L L L
General description of the study area--=--===---mcmccecccncaaax
Data collection======-c-mcmc e cc e ee

Geohydrology--===---=ceceecc e e e e e e e e e e e e e

Major lithologic units=====-=====--cmcmm e
Ground-water flow=====-=cemccccmcccccccccccccccc e cmem———————
Hydraulic characteristics of aquifer materials-<-===v--=c-eea--
Transmissivity of the limestone-----==-=--=----cccoouououo
Areal distribution of transmissivity--------------=--c-c---
Properties of the unconsolidated materials-----====v===-u-
Water quality-=-=-----m=cmmoe e
Distribution of saline water in the limestone-------------
Evolution of water types=-=---=----=c-c-c-ecocoomooconaaman
Major ground-water pumpage-------=--===-=-c----e—-ceecooooooooo-

Modeling the ground-water system----------=----cc-ccccccmacaooooo—u-

Model comstruction---=-=-=-=====------c-ceooo--- e ey
Model calibration--=---=-=-=----cccmaceococccc e e e oo oo
Sensitivity analysis=--===----cs----occccccccmcnnncosoecnoonnn
Pumping evaluation-----==-==—-----oe oo em oo e e e o

Summary and conclusions----------=-------eec—c—ccccmomme— oo oo e
Selected references-=======--==m---emceeeome e eacc oo o — oo

ILLUSTRATIONS
Figure 1-3. Maps showing:
1. Location of the study area-------------==-------
2. Physiographic features in the study area--------
3. Location of wells with geologic, hydrologic,
and chemical data-----------------ccc--cucooo-

4. Geologic column showing formations penetrated by
water wells in the study area------- ———ee--- m———————

5-6. Maps showing:

5. Altitude of the top of the Floridan aquifer-----
6. Thickness of the Hawthorn Formation--«-=-===-----

7. Generalized east-west geologic section showing
aquifers and direction of ground-water movement---=-

III

o
Y
oQ
¢

OO NP WWWN —

10

11
13

14



ILLUSTRATIONS--Continued
Page
Figure 8-10. Maps showing:--Continued

8. Potentiometric surface of the Floridan aquifer,

September 1980--==---=-memmmmmemecec e e 16
9. Areas of recharge based on head differences

between the surficial aquifer and Floridan

aquifer systems--------=--cocc-eooco—oomo--- 17
10. TLocation of surficial aquifer test sites-------- 21

11. Geologic column, depth, and spacing of observation
wells for aquifer test at Three Lakes Wildlife

Management Area--=-----=---==-cc-mccmceraocconoaa——- 22
12. Geoxggic column, depth, and spacing of observation
wells for aquifer test north of Holopaw==-=-=~-==--- 26

13-15. Maps showing:

13. Chloride concentrations, in milligrams per

liter, for the study area in the Floridan

aquifer system, September 1979----------coo--- 27
14. Chloride concentrations, in milligrams per

liter, for Brevard County in the Floridan

aquifer, 1954-58-===-=-cmmmccmm e cermn e 29
15. Chloride concentrations of deep wells within,

north, and west of the high chloride area

near Holopaw=-=-=====--=ceccmmrocrcaccrnarrn 30

16. Piper diagram showing relative proportions of major
ions for samples from the Floridan aquifer--~------ 32

17-20. Maps showing:

17. Ranking of selected wells from the anion
triangle of the Piper diagram plotted on

the potentiometric surface--------=-=--ceccwo- 33
18. TLocation and relative age of wells sampled

for carbon-14 dating--------=====--ccc-mcccm-- 36
19. Location of major ground-water pumpage--~------- 38
20. Horizontal finite-difference grid used in

the model--===vmemecomccanncnan . 40

21. Hydrographs of wells showing that steady-state
conditions were approached in the Floridan aquifer

for the time period used for calibration----------- 41
22. Sketch showing geologic units, hydrologic umits,
and model unitg~e-=ev--emcemcr e ee— e —acan 42

23~-35. Maps showing:

23. Boundary conditions for calibrated model,

(a) upper layer, and (b) lower layer=--=-==---- 45
24. Transmissivity distributions from the cali-

brated model for the two limestone layers,

(a) upper layer, and (b) lower layer---------- 47
25. Leakance values for the confining layer from
the calibrated model---------- m—————- - 49

Iv



Figure 23-35.

ILLUSTRATIONS--Continued

Maps showing:--Continued

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Comparison of model-derived potentiometric
surface with measured water levels in upper
Floridan aquifer system, September 1980-------

Model-derived rate of recharge or discharge, in
inches per year, to the Floridan aquifer
system through the confining layer------------

Head change, in feet, for average-weather pump-
ing from sources other than public supply
(mainly irrigation)=-========c-=--meoeooaaaonaaan

Potentiometric surface of the upper limestone
layer at a new equilibrium for experiment 1,
Cocoa pumping 15 million gallons per day and
Holopaw pumping 22 million gallons per day,
and areas of diversion around the pumping
Centers===--=---=mmmmmeemm——mmemmmmmomm———e—ee—

Potentiometric surface of the upper limestone
layer at a new equilibrium for experiment 2,
Cocoa pumping 15 million gallons per day and
Holopaw pumping 30 million gallons per day,
and areas of diversion around the pumping
centers--=--—==--=--m-—s-mecseemmo—me————o————mm-

Potentiometric surface of the upper limestone
layer at a new equilibrium for experiment 3,
Cocoa pumping 28 million gallons per day,and
the area of diversion around the pumping
center-=-=-=-m=emmmm e e mmeemom—o———m———————

Potentiometric surface of the upper limestone
layer at a new equilibrium for experiment &,
Cocoa pumping 20 million gallons per day and
Holopaw pumping 30 million gallons per day,
and the areas of diversion around the pumping
CeNterS-——~=--=m-memmmmmem e ememee———o— o

Potentiometric surface of the upper limestone
‘layer at a new equilibrium for experiment 5,
Cocoa pumping 35 million gallons per day and
Holopaw pumping 30 million gallons per day,
and the areas of diversion around the pumping
centers-=---=-----msmseemeeecmmmmsoms—— o —— -

Potentiometric surface of the upper limestone
layer at a new equilibrium for experiment 6,
southwest Brevard pumping 5 million gallons
per day and the area of diversion around the
pumping center------=--=-=--------—coomom

Potentiometric surface of the upper limestone
layer at a new equilibrium for experiment 7,
southwest Brevard pumping 20 million gallons
per day, and the area of diversion around the
pumping center-----------------semcmnrocroeoan

Page

50

51

54

58

59

60

61

63

64

65



Table 1.

TABLES

Precipitation data for four selected stations,
1979 and 1980 records

2. Transmissivity and hydraulic conductivity estimates
derived from specific capacity testg=-==--===-coeaaaaa- 19
3. Chemical analyses of water samples from selected wells--- 24
4. Change in values for sources in the model as a result
of testing parameter sensitivity--=-------emmmomeaaaa- 52
5. Source and quantity of water supplied to pumpage for the

model experiments

-------------------------------------- 56

ABBREVIATIONS, CONVERSION FACTORS, AND GEODETIC DATUM

For use of readers who prefer to use metric units, conversion factors
for terms used in this report are listed below:

Multiply
inch (in.)
foot (ft)
mile (mi)
square mile (m?)
gallon (gal)

cubic foot per second
(ft3/s)

gallon per minute (gal/min)

million gallons per day
(Mgal/d)

gallon per minute per foot
[(gal/min)/ft]

foot per day (ft/d)

square foot per day
(£t2/4d)

25

By
b

0.3048
1.609
2.59
3.785

28.

32

.0630

0.0438

.2070

0.3048
0.09290

Vi

To obtain

millimeter (mm)

meter (m)

kilometer (km)

square kilometer (km?)
liter (L)

cubic decimeter per second
(dm3/s)

liter per second (L/s)

cubic meter per second
(m3/s)

liter per second per meter

[(L/s)/m]
meter per day (m/d)

square meter per day

(m?/d)



WATER-SUPPLY POTENTIAL OF THE FLORIDAN AQUIFER IN OSCEOLA, EASTERN
ORANGE, AND SOUTHWESTERN BREVARD COUNTIES, FLORIDA

By Michael Planert and Walter R. Aucott

ABSTRACT

The city of Melbourne and adjacent areas in south Brevard County
obtain their water supply from Lake Washington. . In 1982, the lake could
provide a maximum of 15 million gallons per day, but the projected need for
the year 2000 is nearly three times that amount. As one alternative for a
future water supply, this study investigated, with a digital model, the
potential yields of well fields completed in the Floridan aquifer. Poor
quality of water precluded locating a well field within Brevard County.

The most advantageous area for development was in central Osceola County.

Lithologic and geophysical logs were used to define hydrologic units.
The units consist of (1) a surficial aquifer of unconsolidated sand, shell,
and clay that contains the water table underlain by (2) a confining layer
composed mainly of clay and silty sand which overlies (3) the Floridan
aquifer. The potential location of a new well field was based on obtaining
a water supply with chloride concentrations below 250 milligrams per liter.

Seven pumping schemes were simulated with the digital model. Each
simulation was made under steady-state conditions so that storage proper-
ties of the ground-water system were not included. To evaluate the success
of a particular scheme, the potentiometric surface is used to define the
area of diversion from the pumping centers after a new equilibrium is
reached. The area of diversion is plotted on a map of chloride concentra-
tions, and by comparing how much of the area has overlapped into the zonmes
of poorer water quality, evaluation of the particular schemes can be made.
This accounts for lateral intrusion of poorer quality water only; data are
insufficient to analyze water-quality problems from upconing of poorer
quality water.

Four pumping schemes included a combination of pumping from a hypo-
thetical well field in Osceola County and increasing pumpage rates of the
Cocoa well field in Orange County which supplies the city of Cocoa in
northern Brevard County. One scheme evaluated increasing pumpage in the
Cocoa well field only. Two schemes evaluated an area in the southwest
corner of Brevard County where chloride concentrations are less than 250
milligrams per liter.

The Osceola-Orange County pumping schemes should produce water of
suitable quality. The schemes produced quantities that ranged from 28 to
65 million gallons per day. Only the scheme that produced 65 million



gallons per day intercepted a zone of water with chloride concentrations
greater than 250 milligrams per liter, but the percentage of the zone
within the area of diversion was small.

The water-supply potential for the southwest corner of Brevard County
is about 5 million gallons per day. A scheme that would produce 20 million
gallons per day intercepted a large zone of poor water quality, and it is
doubtful that this scheme would succeed.

If the ground-water alternative is chosen for the future supply, it
would be desirable to install an observation well network to monitor head
changes, chloride concentration trends east of the pumping centers, and
chloride concentration trends in zones below the pumped zone.

INTRODUCTION

The Floridar aquifer (limestone and dolomite) is the primary source of
water supply for east-central Florida. In most of Brevard County though,
the Floridan aquifer contains water with chloride concentrations that exceed
the recommended limit of 250 milligrams per liter (mg/L) for public supplies
(U.S. Environmental Protection Agency, 1977, p. 17146). Therefore, much of
Brevard County has difficulty in obtaining acceptable public water supplies.
Small amounts of ground water are available from shallower aquifers, but the
quantity is not sufficient for large public supply. The source of water for
south Brevard County is Lake Washington (fig. 1) which supplies the city of
Melbourne and adjacent areas. The lake water is subject to periodic algae
blooms, and seasonal increases in chloride concentrations have exceeded 200
mg/L. Most of Brevard County is a discharge area where the potentiometric
surface of the Floridan aquifer is above land surface, and there is little
local recharge of freshwater to the Floridan aquifer. Most of the recharge
of freshwater to the aquifer occurs in adjacent Orange and Osceola Counties.

In 1978, draft from Lake Washington for public supply was 10 to 12
Mgal/d. An analysis (Post, Buckley, Schuh and Jernigan, Inc., 1980,
p. 5-12) indicated the maximum sustained yield of Lake Washington should
be 14 to 15 Mgal/d.

Projected population growth and future water use for the area presently
served by Lake Washington (Post, Buckley, Schuh and Jernigan, Inc., 1981)
are as follows:

1980 1985 1990 1995
Population 127,700 157,100 176,500 189,600
Water use (Mgal/d) 15.5 19.1 21.4 23.0

By 1985, water use for southern Brevard County will clearly exceed the
maximum yield of Lake Washington. This study is part of an evaluation of
alternative sources of water to meet the projected water needs of south
Brevard County.



Purpose and Scope

The purpose of this study was to develop, interpret, and present geo-
hydrologic information on the quantity, quality, and water-supply potential
of the Floridan aquifer in east-central Florida that will allow water-
management interests to properly evaluate this resource as one alternative
for future water supplies. Specific objectives were:

1. To describe the occurrence of freshwater in the Floridan aquifer.
This included locating the zones of lateral transition of fresh to non-
potable water and determining the approximate depth to nonpotable water.

2. To evaluate the hydraulic characteristics of the Floridan aquifer
and the confining materials that overlie and partly control recharge to the
aquifer.

3. To design and implement a background (pre-well field) ground-water
monitoring system.

4. To simulate by digital computer model the likely hydraulic response
(drawdown) of a hypothetical well field(s) pumping at various sustained rates
from wells located in various configurations in the Floridan aquifer.

The investigation was made from July 1978 to July 1982 in cooperation
with the Board of County Commissioners, Brevard County. This report presents
information on water quality, hydraulic characteristics, and drawdown
simulations for the Floridan aquifer.
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Other Studies

Several reconnaissance studies have been made in the area, but little
-has been done to define the hydraulic parameters necessary to quantify the
ground-water potential prior to the period of the present study. Lichtler
(1972) appraised the water resources of seven counties in east-central
Florida that included the report area; Snell and Anderson (1970) discussed
the water resources of the St. Johns River basin; Brown and others (1962a,
1962b) discussed and presented an intensive data reconnaissance of Brevard
County; and Frazee (1980) presented reconnaissance ground-water information
on Osceola County. Potentiometric surface maps of the Floridan aquifer,
prepared by the U.S. Geological Survey, are available for annual high and
low water conditions for 1965 through 1980.



Concurrent with this study, a broad regional assessment of the Floridan
aquifer was being made under the U.S. Geological Survey Regional Aquifer
Systems Analysis (RASA) program. As part of the RASA program, Tibbals
(1981) presented a computer simulation of the Floridan for a larger area in
east-central and northeast Florida which includes the area of this report.

General Description of the Study Area

The study area, located in east-central Florida (fig. 1), consists of
most of Osceola and Brevard Counties and parts of Lake, Orange, and Polk
Counties. The area modeled measures 54 miles in a north-south direction,
and 84 miles in an east-west direction (fig. 1).

Two major streams, the St. Johns and Kissimmee Rivers, have their
headwaters in the study area. Their drainage areas are controlled by
topographic features that resulted from sea level fluctuations. The St.
Johns River lies between features that formed when the level of the sea was
about 30 feet higher than at present (fig. 2). On the east, the Atlantic
Coastal Ridge, a relict beach ridge, is a divide for drainage flowing to
the Indian River (an estuary connected to the Atlantic Ocean) and the St.
Johns River.

The valley of the St. Johns River is bounded on the west by the Pamlico
Scarp, believed to be the shoreline of the sea at the 30-foot level (White,
1958). Altitudes rise from 30 feet at the base to 50 feet at the top of
the scarp, and continue to increase to the west where an elongated swell
composed of several beach ridges (Osceola Plain) forms the divide between
the St. Johns and Kissimmee Rivers. The width of the swell ranges between
10 and 20 miles and crests at an altitude of about 70 feet. The western
side of the swell ends as a scarp that drops into the alluvial plain of the
Kissimmee River.

North of Lake Kissimmee, the valley of the Kissimmee river widens and
opens into a large group of lakes. The altitude of the valley is about 50
feet. The western edge of the Kissimmee River valley is bounded by the
Lake Wales Ridge, one of the most prominent topographic features of Florida.
This ridge attains altitudes of nearly 300 feet in the study area and is
thought to be a residual highland that was dissected by streams. Coastal
erosion straightened its flanks when the sea level was about 100 feet
(White, 1970).

The geologic history (White, 1970) of the Florida peninsula has been
dominated by repeated inundations of the land and recessions of the sea.
In the study area, the resultant land surface features are those of a coastal
plain that reflect erosional and depositional events. From previous studies,
the geometry of the ground-water system has been defined dividing the system
into three layers: a surficial aquifer, a confining layer between the aqui-
fers, and the Floridan aquifer. The surficial aquifer is comprised mainly
of sand; it is present throughout the study area. The second layer, which
includes the Hawthorn Formation, separates the two aquifers and is comprised
chiefly of clays, silts, marls, dense limestone, and fine sediments that do
not readily transmit water. This restriction of flow causes artesian condi-
tions in the Floridan aquifer. Locally, thin, discontinuous beds of shell
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or beds of shell material, limestone, or sand and gravel occur above or in
the upper part of the Hawthorn Formation, and are confined both above and
below by materials which have a lower permeability. These are referred to
as secondary artesian aquifers and can yield as much as 1,000 gal/min to
wells, but are not areally extensive enough to be considered as a source
for major supplies (Lichtler, 1972). The lowermost aquifer, the Floridan,
consists of a series of limestone and dolomite formations which have a
total thickness of a few thousand feet. However, the thickness containing
potable water (less than 250 mg/L chloride) rapidly diminishes seaward into
Brevard County.

The climate of the study area is humid subtropical, generally charac-
terized by hot, wet summers and warm, dry winters. However, during the
period of this study, drought conditions prevailed during the years 1980
and 1981. Average annual precipitation was 53.52 inches for the four
stations shown in table 1, but for 1980 their average was 40.04 inches
(National Oceanic and Atmospheric Administration, 1980).

Table 1.--Precipitation data for four selected stations,
1979 and 1980 records

[From National Oceanic and Atmospheric Administration, 1980]

Precipitation (inches)

Station name

(122‘1"_‘70) 1979 1980
Melbourne 50.79 50.79 35.95
Titusville 59.20 -— 40.15
Orlando (McCoy) 51.21 50.23 41.21
Lake Alfred 52.87 64.40 42.75

Data Collection

Few data were available in the areas of Osceola County, believed most
favorable for potential ground-water development. These areas consist of
large ranchlands where the Floridan aquifer is not used because ample water
for stock is available from the surficial aquifer.

After existing data were reviewed, an inventory of wells was made to
establish a network of data points that define the regional characteristics
of the aquifer system (fig. 3). Data from the network gave information on
geology, water chemistry, and the hydraulic properties of the aquifer.
Where data were not available, wells were drilled to obtain additional
information.
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Ground-water levels and chloride measurements were made in May and
September of 1979 and 1980 to determine their range of values over the
network. All accessible wells were geophysically logged to determine the
depth to the top of the Floridan aquifer, the thickness of the confining
layer, the location of cavity zones in the limestone, and any vertical
variation in water quality within a well that could be attributed to one
specific zone of the open borehole.

Two aquifer tests were performed to define properties of the surficial
aquifer and the confining materials. The entire network was sampled for
chloride data, and 13 wells were sampled to define the concentrations of
major ions.

GEOHYDROLOGY

Major Lithologic Units

The study area is underlain in ascending order by limestones of Eocene
age, the Hawthorn Formation, and unconsolidated sediments of Miocene to
Pleistocene and Holocene age. The spatial distribution and hydraulic
properties of these units vary throughout the region. Lithologic informa-
tion was obtained from 175 geophysical logs collected or on file in the
Orlando office of the U.S. Geological Survey, and sample cuttings and
drillers' logs of nine test wells (fig. 3).

The formations of Eocene age that comprise the Floridan aquifer, in
descending order, consist of the Ocala, Avon Park, Lake City, and Oldsmar
Limestones (fig. 4). Little is known about the thickness of the middle two
formations because few wells completely penetrate either formation. Both,
however, underlie the entire area and consist of white to brown, soft to
hard, dense, fossiliferous, and dolomitic limestones. The Oldsmar Limestone
is not known to be penetrated by water wells in the study area and is not
shown in figure 4.

The Eocene formations contain cavities and solution channels that can
yield large quantities of water. Dense and less permeable zones that
probably restrict the vertical movement of water in the Floridan aquifer
are common. Low permeability zones in the Avon Park and Lake City Lime-
stones comprise a less permeable zone within the Floridan that separates
the upper permeable zones of the Floridan from the permeable zones that
comprise the lower Floridan aquifer.

Most Floridan aquifer wells in the study area penetrate only the Ocala
Limestone which overlies the Avon Park Limestone (fig. 4). The Ocala
Limestone consists of white to cream, fossiliferous limestones. The top
of the Ocala Limestone is also the top of the Floridan aquifer in the study
area and varies in altitude as indicated in figure 5. The Ocala Limestone
does not contain the dense layers of dolomite of relatively low permeability
that are characteristic of the Avon Park and Lake City Limestones. As a
result the Ocala is hydraulically connected to the underlying Avon Park.
Wells can produce large quantities of water from cavities and solution
channels in the Ocala Limestone.
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The Hawthorn Formation of Miocene age unconformably overlies the
Eocene in most of the study area. Thickness of the formation varies from
less than 25 feet in northwest Osceola County to over 275 feet in northeast
Osceola (fig. 6). The Hawthorn consists of clay, silt, sand, and limestone.
Because the Hawthorn contains clay beds, its vertical hydraulic conductivity
is much lower than the overlying surficial deposits or the underlying
Floridan. Therefore, water in the underlying Floridan aquifer and in the
beds of higher permeability within the Hawthorn Formation itself is confined,
and thus, under artesian pressure.

The surficial deposits consist of unconsolidated sand and shells with
some silt and clay of Miocene to Pleistocene and Holocene age. The deposits
form an aquifer that ranges from less than 20 to over 80 feet in thickness.
Water table conditions occur in the upper zones of the surficial aquifer,
and some lower zones are confined; it produces adequate domestic and some
irrigation water supplies. Lower zones of the surficial deposits that
consist primarily of clay can be included with the Hawthorn Formation as
forming the confining layer between the surficial aquifer and the Floridan
aquifer.

Ground-Water Flow

The driving force for movement of ground water is gravity, and the
direction of movement can be determined by the differences in heads within
and between aquifers. In a layered system, flow is downward when heads
decrease with depth; under these conditions water in the surficial aquifer
recharges the underlying layers. Flow is upward when heads increase with
depth; under these conditions water discharges from the aquifers to some
point such as a stream, spring, or the ocean.

The ground-water flow regime was determined using 114 observation
wells in the Floridan aquifer. Water-level data were collected continuously
in ‘eight wells and at least semiannually for all others. Five surficial
aquifer wells were also measured to determine the depth and fluctuations of
the water table; data from these key wells were used in conjunction with
topographic maps and lake and stream levels to provide an areawide estimate
of the water-table configuration.

Figure 7 is a conceptual east-west cross section of the hydrologic
system. The water table in the upper part of the surficial aquifer is
generally within 5 feet or less of the land surface in the study area.
Precipitation and upward leakage is the source of recharge to the surficial
aquifer. Water is naturally discharged by evapotranspiration to the atmos-
phere; by lateral flow to streams, lakes and the ocean; and by downward
leakage to the Floridan aquifer. Horizontal flow in the confining layer
can be considered negligible compared to that in the aquifers. The confin-
ing layer's main function in the flow system is to control the amount of
water passing between the aquifers. Flow through the confining layer is
primarily downward to the Floridan aquifer in the west and central part of
the study area. Flow is upward along the Kissimmee River and in the eastern
part of the area where the Floridan aquifer recharges the surficial aquifer.
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The potentiometric surface of the Floridan aquifer is conceptualized
in figure 7 and mapped in figure 8. The potentiometric surface high in
Polk County (fig. 8) is the divide between ground-water flowing to the east
and west coasts of the Florida peninsula in the Floridan aquifer. Along the
Lake Wales ridge (fig. 9), the confining layer between the surficial and
Floridan aquifer is thin, or absent, and the Floridan is being vigorously
recharged. Within the Kissimmee River valley, land surface altitudes are
below the potentiometric surface of the Floridan aquifer and some discharge
occurs. The presence of a competent confining layer prevents the Kissimmee
River from being the ultimate drain for the Floridan at this point and some
water continues to flow past the river towards the ocean. In central
Osceola County, along the Osceola Plain (fig. 2), land surface altitudes and
the water table are again above the potentiometric surface and there is
some recharge to the Floridan aquifer. The presence of the confining layer
prevents high rates of recharge into the Floridan, such as occur along the
Lake Wales Ridge. EKast of the base of Pamlico Scarp, the potentiometric
surface of the Floridan is above land surface altitude except for small
areas along the Atlantic Coastal Ridge. No recharge to the Floridan aquifer
occurs in this area where the potentiometric surface is above land surface.

The Floridan tends to separate into upper and lower permeable zones by
occurrence of dense layers within the Avon Park and Lake City Limestones.
The less permeable zone is not impermeable, thus leakage occurs from the
upper Floridan to the lower Floridan in recharge areas and from the lower
Floridan to the upper Floridan in discharge areas.

Hydraulic Characteristics of Aquifer Materials

Transmissivity of the Limestone

The Floridan aquifer in Florida is one of the most prolific aquifers
in the world. Freshwater flow has opened and enlarged solution channels
through the limestone to produce zones of very high yield when tapped by
wells. Transmissivity estimates are based on data collected from single
well tests. The large area encompassed by the study plus cost factors
prohibited extensive aqui<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>